Hybrid GPCR/cadherin (Celsr) proteins in rat testis are expressed with cell type specificity and exhibit differential Sertoli cell-germ cell adhesion activity.
Spermatogenesis requires Sertoli cell-germ cell adhesion for germ cell survival and maturation. Cadherins are a diverse superfamily of adhesion proteins; structurally unique members of this superfamily (celsr cadherins) are hybrid molecules containing extracellular cadherin repeats connected to a G protein-coupled receptor transmembrane motif. Here we demonstrate postnatal testicular mRNA expression of the 3 celsr paralogs (celsr1, celsr2, and celsr3), protein localization of celsr2 and celsr3, and functional analysis of celsr2 adhesion activity in primary Sertoli cell-germ cell co-cultures. Evaluation of celsr mRNA levels during a postnatal time course indicated that celsr1 and celsr2 were Sertoli cell and/or early-stage germ cell products, whereas celsr3 was expressed in later-stage germ cells. Cell type-specific expression was verified using the Sertoli cell line 93RS2, where celsr1 and celsr2 mRNA, but not celsr3, were detected. Immunostaining of testicular cryosections resulted in celsr2 protein localization to a spokelike pattern in the basal seminiferous epithelium and punctate figures in the apical epithelium, consistent with both Sertoli cell and germ cell expression. Celsr3 localized to punctate structures in the adluminal epithelium from postnatal day 40, consistent with elongate spermatid expression. The subcellular localization of celsr2 was examined further to define its localization in Sertoli cells and germ cells. Celsr2 localized to the Golgi complex in Sertoli cells and germ cells. In addition, germ cell celsr2 localized to a rab7-positive structure, which may be an endocytic compartment. Neither celsr2 nor celsr3 immunostaining was present at classic cadherin-based adhesion junctions. Nonetheless, the addition of a recombinant celsr2 protein fragment consisting of extracellular cadherin domains 4 through 8 to Sertoli cell-germ cell co-cultures resulted in germ cell detachment from Sertoli cells. Collectively, these data indicate that celsr cadherins have a cell type-specific expression pattern, and celsr2 may mediate Sertoli cell-germ cell adhesion outside of classic cadherin-based adhesion junctions.